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SpfSSSi t! 3 Sri ~- ^ ~ •> 3 ; Si Ci > ^ TSSSKm 0 

aaroatioo by oosakponp. toona-aa? of disuiiaia bonds as a proisiry ^ So a gessio &efe©?. i sasss-a; inversion reiases., 
asrtong She pass-sin disaiixia isornsrassry so psoSsss d;a;;i;;da isiarai.aaan oaav&d iron? a si:r;nn of ;r ■•sshyScsp'c.-phiC yesrsb 

;il :P«::rCf"i:-£i;!>1ff.f:" SO iiSSbb: ibr inCSOBPfai prGOi.iCiiO.n Oi Vaii.SbabS prOSdtna bdO id iP5 r-j-^h aPiiOiaasy- 0* n>:br00.>!ba oi drib- 

o.ndopana peas"; aad sarneboa of iba oxpsassaan onxiacis and to -a poors Sbossiob 

a disaibdir. irsonasaase sPDb is a napo; psosntn psyasasd in iba Samoa ^ •> ^ p , t t < , , a mimnti 
1o ^ - \,i ^ as. sbFp and ;; •> is'st. discosorod as bsssng an aoioby svpan ossaois oaidabvo aaioibino. pi a t \<i .o 
Rigors; «Go;dbo;tjo;. R i v st «j. ;l PSPp J. spied Cbsio. frCkk Ss>o -osbpa PDi is bokoayd ;o bo an onyyosa whod; assoiy.yas 
> f" SbK s < 1 

I \s„"\ « \v in Sbaaasa so aainroiogcas pro-iaino, si pabaaiidrsaoraiog/pfoiains. wbicb attest basso 

drosbSiboboixSa. rnco-rainaaaon of dssdSxsa tinndsby PDi a;; ask; as pasaaaiaiokx; by ponSidyi-prans-caisnaos asarrainsao 

On tho oidar aaasy isssaasasa sSsan ;P rnnirgsaaoabis yeaaSa groav aaast nsatbaao; as Sao seas narboo sc-asao and 
fhsy have i-tign yields a? t 1 \ bava . asaa for x prookicsLon or ntassnais. :or asa :a , oynibnaa coaaaoai 
bxbadry incbsdisg. for s> srnaia. skiasgoao ssrss !5S skntssPdaagaSa epooidaa aasiasbaayikosaaa. ana iornnc acid Pia- 
ass.soab bos boon aoadaabK: cn ;s?e possibso akiissibnsa oi asa oasis por sa as a protein aonrao.. said ids adSis-asson bx 
prodoosioo of rank oGranoaaaia soya as aassaj ao:os, vbarnsas aod ;f:a «ka. and oooio bsvo daaa pa; :;aop;aoi>oa; as.o. 
iis aacoa; ya«rs, fadf;aaaar;>. ar; axorossaai sysasm -a; raseroiogrjas aaaafi asiag ai;saa d asasbyfr..a 0 ;;saa yaaasa s;s itia 
iiosf bas oaass davafopad :5.r ; ;; y isas baon sbaraa Ida; s;a:<s sysssas aiia a fagbar paorsadarby !ban Sayaj^orjjjg^ visada 
- a ' 

- 

VVhs;n iad.aa:>;apora. oraaaaa ar« jao;saa:a; dv : aaavsarv aradaaaoa ss:na raaoasoiaaa: " iao-axsogy ti i 
ciddoy oi < soosssoo « bioagoi to da aaaaaoad ay aabaraana ;y (5 spaao ot ioidiao profaiaa Byroad oa such so idsso 
ar; o\ p das f d:a(doiaa3 :a wf;;ah * ? iaaoord < t ^ > of haroaa aiixaaia ^? : ;> ;acroasas: by b ti SOda a ibo 
s>vi5aaa)d by oodapidooirays boaaaa PDi qaaa with if;o doraidd psaa ia a baxasara ayaaa yra-as iaapaadao Uodfcraaaod 
■- 

Of stsiy if? ;ba ER. Pot a ao oaroose iba aba bas a orspao araasa aaa; addaaaoo eaiidd an bR raiaabon oipasi soqaor;cd 
a; iba Catasasifsd As PR adanfaa) s;pa«i aaqasnr ra; ;ba;a a;a kricwn Las- Aaa- Gio- baa (SaO :D No a; io; a(a;aaia and 
HiS-Asp-GbaLdO aDaG ;D bfo b; -or &<aaG;aaa^ yaa as Pbaea :oa Oaasaa FO: gone as doocdbod obdvo waro 
aap; aaraas -r : a aaaaaa«paa;a ; yansl fba rib rraaaboa saaad saqncaaa; of She f;iaraa? b'Di p:d !-o'. foiiy ianrakaa wf-k.-h 
was piso'dbiy risa; :a srssdia;aa;a kaaiiisariof! oi ids PDi in iba PR Tbia; a is basevbd ibai oven fba highiy t-xprmma 
PDi pdoa do: oa; aasoa nsnaooaasonf. :a ipa PDi acsayy oomraaaauaaa aaas ;oa esprososoa m pas pay aasd acaordmoiy 

abiikyoi saarot-ig piotaio as daiaaibar; asa>va ss trad ;aaG;ab;aa;k>a oi riioaiiirio t:-:;ndi: by aaa PDi vaach ia iha fsste- 
iiroifibd Si-sap rd iba proraao saaraiior- proadai- iakos piaao arr:a:araiy aad Sbsd m DDi dariyad rroas ids airair; <$ rsisiby- 

Howtivor. Siaa PDi rP as;;, aiaai"; r-i iaiaip'icaisrai-o yara r i or ;.:-a; ■yar;s' irsnrsP aaari iaikriraor; Ar r:(;rasav.Py. or, aiooias hid 
baen csaris-d our on aairaaceraara C f proyiaciariSy ia s??a axpraaaion oyfiiaa< oi iba oi;a;o of i > ^ v k n - yoas: by 
iSidnp iba ssboaa PDs o; fiiss praao siajraoi 

Thy; ksvfiatois bssva iiaasod oid. oiiaaaias sbidiaa ;a eboia ii;a PDi aaa;; aafpar.i by ;s;rr : ir; ai ;aa;i;yiarrapfsi; yarsii, 
^\ \< (\a ^ - - 
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MP Pal 'Si N s - 

in ttt&& to a&jin ;hg sbovs-^mierijHS orgooava. trs<5 t«vsntor* ws otoneo' a ONA fragment ftmp@*d by she 
FOR n&m as a P™-^ aoqorpcisosids synttissired basics on %n amino ocas paapaeo of she cwssrvsci rsgsm 

as • - op- tp pvspora - •. ofoned ;ha FD gaao af ftp sPo:o of aaaayloaapPp ysoaf 0^a\im^-i}^ and Para 
o.os;pa:ao' Pas aanasoada ooqnoaap o? aaaf qaap and fas apsap poo; sapmaps of saP PDi ForpoaAoro. by aooapoess' 
;ng ;ps ppa.pppoo gaao aaaaad Pops a Itiappppps Aapaa ir; fha afaRs of apdrGpoppala yooai inanstc-fr^ed pais said 
POi 900-3, ido pvoniop fasap spocaasfpiiy aaaaasoo oy - ■ D - f:ha ornoaa; ssappas' of , pppppaao aao 
is >: peons? c \»" 

Tfvjs : She prssonf iavonnon praGafos a papain oaasvpj Pops a s-aps of paiaylofropna: yoaa; saharp has a pfofop 
diaoiAoa aapseaaP; aoaaay naaiaa dsp oraiao acta saqaoaao as sat data p SaQ :f) No 1 , or paao:a in which sad 
amiao oca; apgopasa has isosp aaxaaaa oy pppyop or aoadapn of oaa or a rap anaao aaaa; or 3Lia«aa.;f:oa spas ansa 
orntap aaldpd aao passa hiss opastala dopifap Rotaatpoo pappy ";>;o pro sen; aporaloa aas; anpaa.Gs ogaao orpxipg 

•> U -it ^ \ ^ - - it 1 

iarpo oraoaais Po depod protaaa ay aaosxpppanp fno gaao aa saof aoa;rad progaa in saP aaaafot raad yoop bead 

Fit F F E XPP AN ATJ ON DRAWING 

Fay • ra a Oraaapg ;ha; sopps a nsdapipp pppypp pap rd ;hp a a Gs Pops Apgrppp; epnapsmg ;ha PDI > gape a; 
.Pi;Gdddd..GGpp ;r:iJ ;<5 8 tof ' f O f ' ^ < " tV:S oiahsoada aarysaaao aa-a oaiaripipsa ? ; pp ;pp posii:oa ant; Oarasaoa ot 

Fig. 2 a.- a Oaiwiog -hot aaowa ido appju y,p.:a:rora fsyira idsaaaon ;;prf;;;nsa;sara; iiaa prosonaa of iho PDi pooa fa 
aa oca:iiao 

v -Piiq o 

i p < ^ U no io 

^< ' \ ' > ' ^ t I x 

of st BPO tit i eft ! t t t-Su n >} f 

Fig. - i ;s aaaooiaoe raacaaa; sncoiao t\ atop ;o v trp \ gaao t aaaa :a;ograda; t ;ao pooomsc 
DNA of asp 3PP'; strain and a das-wop ;o«! ppows fhs rssah of Sooaaara hydrtoPOifon ooaisasfo^ if. 

Fig. ? :a a o-awinp ,i spoaa iia; rrasoi; of Narf haas anaiyala pfstcd aoa;y;oso po aasoani ra a;o axpraraax; i 
gaao. 

fig S ;a a Oasoaog ;aoi afpsvs -ftp ARF aoOvdy a; ;he aa!;orp itqaai of > of ■ aaifafaO BPG1 / f if a SPP1 
Paan. aao fas ayp. 

0 ETAS LED DESCRIPTION 



Fired ih« 

of ;ao oxaaoopp rpacaoa o; ritpLtiftoa ooada \ara> fotajd a: roa saoa p ifsa apioaooid aapaaoco P iha ODf aiorNod iroaa 
PafaiaiaoafrfodP atraoo op ;no ;-tns:r,r- . : p.p saraseaao a; Plal oa§..£aiaapaafa' a'opsp.p-jiog ooaf sporro'ira;. 

vratraas gripsars fa: Pa; PGP vaaas raastgriop praa rrpprftppr- ;p tf;p f;oq;;oooy of aao a: aoaaas ;';orn fda sfrata al rrpaa- 
ylofrophia yooaf Ustoa ioaao grinsers PGR rora.aans «ere aarrloo ani paiag she qprpptp DNA of fda sfraip of osefhy- 
fot;opf?io ypsaa as a toanoatPa nod she saatao aaks spqapono Ooopppo f;oa; sho oaahpoado spgppnao ofino PGR apacifoa 

Too goaooaa Dfpi af a aaam af psranyptrpppsp yaaai a. oaapaaod orposaad wOf': aaa,,;? :;;a.a:caaa oaayn-psaod 
O t ■> t. - ^ x f lis - 

apovo-a^piioaod PGR proartp; as a proas ;a sopra > . GO: goafs 

? iasa; aof oaiadcioap N ayppsoc ^ 1 ^ > - Poor v.oa.^ 

coaspna she sa;y.ta;a;o r:-f ;he abcaa-aaaaaaoa PDR gpaaa-a fa,:r;aoaoorp a ;psr:;aaor ; raag of i.ha Ipspppp haaporas 
of idsa ppieasp is preaind. aasoa pa phipa saaaioa:ap a. aoadaoiaa ia pdiatp asp spsafasi DNA fraqpspp. ppnippipp 
Sho PDi gooa. Tip naofooiido saspoaaoo af asp DNA aoaapn; oaaaopo q oa;or;?siopo orrd ffso sspopo aaad seqaoncp of 

TGs PDi ypns ^ obiaipod aiodvod ;;op fiss - of nwPyioaoppia s pop op faghiy a>prapspa in fdo 
f '<.'•. yoaa; to »rpga:o ;ha Plal. As an aaprpssioa voaior for ftp PDs gone kjsopis apsiors may So asod, 
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pyap: pas a-: 8>.:pfs.??:0f: pacio; lo; Ay aa-«ia a; rapapapaayaa. yaaa: O»^ici£cojd^. pPPATya a; pTRa.< as described In 

vlo fba paa.aaaaaaa Ana Ppaaay a Pacavp aaypad pAPbaa V ai »J A 09 ■ V 0. BaeajaoL ??A /ifAAPaaypa c-sa Pa ■ aaA. 
FuflhCfiriore, Aa; araoprp ppaaaaa a; ;fa; dosappl paappyav yraPar : cap he aaPpppaO by coaapjaaaanr.; Aa PDi fyana 

<iS: iVSd t . ins - O! PaPay'PyrPpya- PaPST -^0 " ; e « PPPPaP S!SC:«;Ofy paPpSP in TPS v O: STi0!by'!0- 

tfophk: yeses. 

V at j-f . PCP dPaPao' ato - of rayAybfrappa to Pad - SB pPsayaa 'sigpa; * to 

„P , J \1 ^ . - v 

* f t -M ,j\ * ^ P < < v< ->< 

she aR -o iaiiy paAppa As AaaaPon. As pxyaaapapp vpatoas saapSoyaa for eppaaaapa of Aa AA; Gasp la aspp:a asao- 
Ucphie ^ f- " asspp as :aa aaove-a aatopaaa pAGOpi ypd v nave aaaa rsppaaa - toe ypaas dAaraai from 
Asa aaas asad a;; -he ppyapssaa; vaaaor of Aa aasbsrj oatoaa may ae used, ftoaheraxsra by -rapaaiep to Asa hops 
i I .i a! ^-p\ n \ h v 

is eossAA by - atoaod as osseppsa aaavp. As toe rae;aod fa: aapesapp aasaaophy is Pa; - of - > J < i 
yeeto. a kaeaan aadhad AAA.ai. Y ai a! A'OOto J BaaerpA 170 74SAA4S3; pea be ased. 

Tap Psaepyae vto Pa ppdaayaad rapae aa-toyy aaa pasryppa 'a -a-a OAsaaapp spappaee pewe-aa ;p 
aas atoaeed (a Paaapyp ato siaaaPaa -aa ;- : ;p pa; ;a pp aora-iaiap a; Pas ;ao apapp a; ;r : a ^ivsr-iiiOn 



PAfP • OSa poa apaas-aa as pa aapraaPoap a t; po;.y : pf; padar -fio Spopppp; 'faaay oa Ppajpa^y OP ; apa. W "a aapa"ap 
. , «t ai f> d \ v ! c , ' i . i \\> Mill a0 i a; ;t 

i-aPraaa. TspPabP-shy sbaiyssi. aab aapaa >Mth ihe ;asopp;>;aa ppaP;ar PisSW BF P76S. 

{;} ArTipiifiiaiJior; by PCR 

T'-A'O ^ p < 1 t" ! 1 

I v ! a i, It ^ i ! t a : 



Pro-frp-Cys-C 
, P \ ' i " 



Tyr~Ala~Pro-Trp--Cys--Giv-His { SEQ ID No- a • 

, t N apa Paoppa bio. POP ia ^ araiao aca; rPKaaaaa; ai »D: af ap:aP : ;ii;pp;pvaPi : yaapf; 

Rsipraag ix> " C frpqapppy a; psa of CJsaapa:! pppppp, aaparsa.PrafaP: ara : aa -Pa aapaapp aisJaaaia rjappaapp 

aiag 'a Pas aaaao aaai aappa;aa- aas syapaaapaP 
-i a, p h fv p-a- a 

5 ' -CCGGAATTC CCTfA} TGG TvT ( C ! OCT (A) OAT{Cj TGT{C; AP ?' 
{ SSQ ID No, ?},. 

ar;P«!; ahs; anteis« putmr, 
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- CC v \ C ( *. > s > ' h{ I 
A{G)T~3' {SEQ ID No. Hi 

were syranesaasd 'ame oiigoxaapaoRks haancna-aa? .Rxxxhha sepsenos -abxsb ffscc.-^^^s.-s^ bkeAb and Sankd. 
eaansaRv-py. T?;ay ;n« so designed Rao an Pkolbl siie it, bxasx; a! ax; 5 -end and a Bands ado :s ksnx.R si lbs 3 : -er;d 
n " \A' « > 

Wne PC on a cj ;h£ 

?f- tt x J 1 - l ^ v., ^ 

and a DRA. Ragninni oi ahon: :RR; bp oRs-snaS by Rgeonon oi sxs xagsnnd vaR a -os:i?i--;tk-.-f= anapax? RxAa xaa 
inserted sain she bSaxbPdap.-x.aa p3Re;s;np: b SK'+ Ansksn. o! ths saebsoPde ssq=j<ar:cs ;pe inserted kagnsarp 
feveaied a nsokoPsio ssqnaasa encodkg nr. araaa; a;: Id saqnea--o harano a Plgh Ixaakogy wish Re naaao aol-b as- 

Mt •> > "x "> ' i (I 



GeoorsK OR A sax; xnbaad bass Px ea-xeaai sad; epOyaycaqgjxxRa: ;:a"; be As Pa; nxanod k; l:axia;-;r;q DHA, 
ideas id nxakiosaas a neddcx by Ran;; Rkya;: RAs a: a:, ROAR Maid. Red b : -oi R:: bRad; 'g-., s gonoaxo DRA 0! 
AaddRRRdRRRd snaln 82 was cleaved xhh vasoss ;esieohce; eaaynxx; da;: ;an;: enp-seaiob on a 0. 7% aeeeooe cpa 
by RecPo-pPoa;sis The ;nxxnaP;d DkA eax; aaasdan;d io and iraeaxak-xd oa a nylon axanbaaia Rsanaiaokaed by 
Aa-xxakaag A Odd be DNA Pncpnea: aoaaanaag ks ;dx.a-xaxanPo:aao PR; pea-; vans hasaiiad aa;n bRR ianng ton Ran- 
dead Fan-ffi: idi paanskaaxeo by Anxakxxa; 

ana PPndPx; RRA Rxpaaea was adaod p; a a >: R5R - vR RRR - ■ a DsRxno" aokPon la nasnaea a nybadnsaPon 
so'nkeo. This nsAsak.pkxn scRRo-a vs-aa added da She UNA -ia-xooksed nylon eaenRneX: ana enaapskabad in a pansba 

A k 1 v t 1 f v v ' ^ 

R:>3 p t fxaa and washed a; n £x SSC - 0 .1% SOS ';oia:lnn a; foaan ;af:pe;:a;a;e. Sadanqaeady Re aylnn >Tii in 
) s0.2xSS( t 1 ^ n i < s ! 

, R>( fo> ; 1 ^ , 

ii i j Aa tan saadhaj; DNA aaapnaa; nyd!xa;aan io !ne nbovnannaacnad abb ba pa^be. an Xdn! as 
of sbonS SR Kd ' ' da ■ In - R 



bonded on a d ?% :a::aa:x.a ne; alecifopheirasis Tns apaaoan ai <aeand d 2 da vea? oaalaed and Ro QNA aacpaea! 
v eax \ v s R 1 < 5 San Xi; 

dineasnb pRSnaaaan; ii RK*. and pRspha; yRa^caii sdain aRR?d was ■ranskanxa; P5 p-apnas ^ peaonisa isbaey oJ 

npa iibasa/ was scaaea-aai by aaiany hybdd!,-a-ion aa;an :an aPcveaaeaannad baa bo DRA Papinea: aa a probe ic 
obtain poamva apjpyj, rp;> dvtaxaaanor; noncan>na ~ Re saran aa ' o; :n<5 aboatanionixaaxi b;addans hyboda 
tt o PiasidR • :eoovefea; bea- RaJ pcoblvn - p> v a insSaaaon snayava \ • ;pn inondod DRA Pacp 
a nni: Ids re;n;xdtO:n eaavnno nx-sp so cesapnd a. aPnxr: a\ bbg. 1 SaPnRixap vaaa aanlab en! basnel on ;bn najinadiGn 
an^yniij eax; nad Ra RNA Pngeaa-p aoaadmap Pas pRi p.aaa was Rndad P; ab>a.p a pp, pan :eb band sme ;n Fig R 



5b " v a deiarf >ad 

The DNA «)t tx v ^ cRnsd into pbeps <s in ids aoR dinadioea io pdpa;aa- each ni ids doabia aiaaxRd RRAs 
> t „ 1 s ^ ^ v „ ^ - J v e v 

stasndsb DNA :a wdiah baie;a;a baa bann :a;;odiax;d in eaa dinxRon A aadbad ha nasKsx; ;a> pRs;aai navxaa; a ex.- 
bKP iHi^ iaanbion aaiap exnnua!sase iii das dnse cieaofiben in - oa paens dnbROb ;n "Zobo Saiksgase 

b' Jlkk-sn Kenids. iSnpaai k- Pas Senas ei Bs.ashanasia/ Esaeanax;PR : vb>; ; , ieansa- Ke;d;yaabou (Rad-ix.Rs ha Skaiyine 

Each of ths cfcubis st )- DbJA's In pp;cp dnRhop Pas Psen insndsd ir; one ddeaifea obudned sn the above 
axaibod wi5s ianx fennaa ink piR pgh siass: JMl OS io rxaks a pi-iage clone In vR-sscR dolexcai has bean inoartod in one 
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^ sash phags cicna a <aoub=c saa^Ped ON a was prepanad, for mth - disease of aessPoa - : 



site in Rig. 2 was cseisfmirsed 

5 ~W i\\ 

gaao. The emino ac;o saa?pencod She PDA has shown a bcsaeesgyd 45R, with She PDi deaved Sioas Ij^EiSMS 
and 22% * ^ hianan PDi. Whan aa;?ioaoes an?a : o aadn aa; casnsiaan?d she heesoiesy was d4% vaSP t PDi of 



TPo sapiaa-ne vvhieh bias; dees cossee/eo :n she PDi of '-aisans angass as She ansae -:: ? e a; Sde aianshda boss? 
s i n e t % oi « AOs. : si. Ciys-GiyPPiS-Cy;; bPRGSD Ne 4; was awash ?~ saw sites: Pas > * > » 

was disease; hw;s? she PDi as wp.ewassaa. i-iis-A^p-Gki-i. .as P3BD bP Ne P; aa bysnPspabisP.en iAPb} iO sNso 5} 
o v v ^ , " o ^ " - 5 

TSis? saeessiessaw as She acPvdv' a; asstes disosiwe sssosssssash can be essefasassso dy issvesiipaSaa:; spa; sscceiassssiia;? 
- cn ea?ss.e;aaiy ;P ids sc^sax'WsP sswsnssisase A ;RN;?se A? > - ^ mads dy a essexa; ceespnssae: a > i > - 
deaaiaa-Woe and sees<ida;;s.h The dngase d wesseswiy of ■ bwawwiease A a cpe; :Ra;eo using see degree as sasssery 
of she neayewSic oWseiy as as inoax pianasese issexaesiasd Pse.as: Pedk.asior; • Koked No. eddwygp 

8y aieawsswg she PDi iscaedy ny Pa ariarawiiseas.asssi rssPPap 4 was coaisiWiea in;?.! we a!;,-aa oi rneii'iystPrGpsaa 
yeasi Pansioawaai sontawow; she above DNA Pesanwn; nab ;? higher nodes! disease ewwerase activity tbao the ssw- 

' S ?.K i Oi ) ,1. 

AabilsShbiaL Sassab^ 



Si was eoeaasad Saai ihf> answers; sscraSad a; .ARP inaasasad ay ;iaaxpta{:; : ;na ida P-PP ? ga:a? tiisrwad 'ia?m iha 
s to r d midyioAopbic yaast C^d^Apiii an-.p sde pe;oxib«3a x (AAA) cysas oanvad ' a i:ian?e!iiO!.i!i * f^a» 
MdiPdJiddilaAdDaida ;>ivOT--5t ;;:;••?;:; aa in? axpa;:;aian vB:;fof ;snd ;ha ARP axp-assiaa vacdjr p'yOTii • ARP isava :a?aa 
diiaaasaa in ,i.?aaaaaa daasaa^neo v > v > \^ No £-3448 Pa 8y ;;xci^sfiqi;vc; •< v • ^ : iatv 

r ? V> J i ^ ? \ not' 

ditiiifen? iaon- nPAPPVi aaa be aiatiiac; it ts asaa pnasdia ia aSSact ;n;:: : 5Saa^a;;an py ;ha swa "xpasssioa vaatc;a a;aa- 
i-aned above, by appaaAp; ;o tiao strain of a?e;hyio:;opdic yaasa aaxoiiophy conesnondiaa io ida saaaAofS of iheaa iwo 
;»;pa;ss:oe veidca;. A;;a:;aa;;;a<i fa; inp;artir,a i?a:<>:aa;phy to She stfa:no!a;a:r;yiaiavpiac.y aa;P. a kriows? aa;;;?od (Sakai, 
Y as ai. iPpPPid. Saeisnoi. i?3. ?4dp.y,a;>P; caa da aaaci 

id} Cai'sanaaSiGi? d e;<p-;aat. : cn venioa; 

A i 1 Kd PaoAi DHA •aapnaaa coaii-aa : :-;a ti?;; ABP gene axe;aed saan Dbaanici pdsOTa ; ARA fasci ;ben :saa;bad 
aP Sia? \ .a sf-a of pNO'P?-: ' a aSaisnaa ndPOd a:s \ ^ « Fig. 3 ?- 

For ida pa.-pcao oi exprsssing she FDil aena an e.vpajaiiaa vaato; iiavmg if-a LRUS; pane a& aa aa>oi;oppic 
!'fi«rte;; aad Sf;a aSwsaane f)RA i'dPR AS a; 0„bpasPiPJ 3 aas?:'aS;i;3a;ian sde was creaSee c; she pKaa3da;e as se! Sods? 



i i ' < aa o- P kti 

Os\ ! A sragmsa; was ciipsessd wsth Nde;. b was iasenad sAo sde nbas-saaieo a^aa';Ad:p ; ;3 ssaate s 

ia<(a,f < n s v, 

PGA rnaih?:d. As tSsn seasa . 

i x < X^' s V N ^ ^ ! AAA (SKQ ID 

No , .if)} , 



\t N \ V {SEQ TO No 

m 

mtn syt Asa i Ai -ha a'-abb - 5 < * s.o a 

NoEi alia may be ca&abao "raa-adapop-- soicae ins aobaaar, co-ban and a-nwsp;8ie;y aPsf pnanAa-ion nobon ob ids 

PDS1 gene n -. DAiA S -\ • SfffpkPed , . > sanxas , s ■ aernnaa. "'a ot ^ ^ J a a -f- ,-P>> d 

shcj ;oi s \\ pf 5 - kb ON 

with wh-cb was taiaohad foanahe Nob san o! piasaas pBUeacaot if SfA* caaaia pSKPD. A "FG kb DMA bagman; 
oinaaa.-b by baaantag oBKPD a-bP Nob was :assdab :r;:o Pa; ap.-a san -ai iba abovs pNLi io Sfoafa aARPD as shown 
if) Fig. 3 •!>}. 

{2} P AnaPaa d a Pansioffned yoasi 

U;ana fpn aaa eapaovaaas vsabofs .ssnaba.-oab Gaava in ■: :b 3 P.snaPoo'nani o; fpe aaaa; of noaprppobophfc. yaaaSC. 
dayboy waa aa:anac; 7 Pi- naasaaa; saaiif wo-ap aa ;ha Basi: a; A Jppaaai I Bi.fl. baa?, fan A waafoa, ;no PRob; yano of C. 
.:a>Paii::i '>' : 'Aa 'Ada RasPA aR-abasa-a -a ..apa-anssa ;.a;awarnoad fAfPoni Paabaa.Paa iKoAa.P No bb-aP'FAP.b has hsfsn 
desibaasb Tba lEUF. anna of Cjacjpabl has bs-an Paaaosed by Sakaf a: as AAAa; Y a: ab papa) j Bastebab 1 At. 
PbBB AbbA Too o;saa:n:f a- baaa-Asa-oac-a of ;Ajaapyp:y fass a-aea baa.faaab iff Papanaso nafofxaaanad Pals-Hi Paibi- 
cabon {Kokap fbo. BA448Bfo 

To begin wiiA a aaaaanafaaa o ; ? Pa- ARF pane was sanded A-paa fp-a ARP e>gn asPon vecpcr pNPOP was iAeas died 
by Ags-ason aopn. yaorayn. C. jaabya! &Paai Ban. ps-aS. ioa2) wf-a bafisbaoaab. aao :aaaaa;faiaf;;s waio aa-faotao u&ir-q 

vvt ) t , , , ( IN 

a - i < , i tia v ; 

oi-ifoi-fifisoaab UNA ;a' ;!';a iffsaiyaaaS BUi. 1 aad iiflAB sPa if; •> axp«a;;;!ijn vffiafjr pPiPDS. f » > ft 
y ihe fact m ahca , •> >^ uaa-aebo it \A 

> f i 1 1 1 1 '> ; ^ * i b 

Aartris-fb BPObP stfata aa-;<- ;b;gaaa;b wish 3offf. .a, PA kP ivyP-fbaoap Pa-ib if: iha SUL sis-sin aaa s 14.4. kb bybi'idii'ifj;; 
Paaci it; tba BPOl? apaaa wa;a oasbiaab 

•a ~ iis fha .C.JAPaiia; s-^^-f' BPO IP peaP} wh:cb was saaaboa^sP war; P;;? aiafjvff-rfiif-aaafab ARP 
p,esi<-a 3 i;3:ia-0f:a?,fa c.-: s :'!t; bDi ■ paaa aa;a; aaabsal Afpa iaa POP! axaraaaian aaoba pfaRPD Wiis Saaasff^ad by da 

iniepaaaa faba iha fDfa.P aia by no::!-:>foc:aa.)S. iaaaab-aaPaa af Pa? fbpa sPo or : ff'a: aPforaasoaab DP A of «h«.- hosi 

aaaraa DNA -.aafi ;aab-iaacf ;av ;bt; fiab a;; aa<:-a.'ff iff fbp. a p : ;;-; : a io boafaa;?': ;aa;iaa;aiffa:a aa; faa; a>a: iasiac; aa a paoba- 
a< 1 ,P kb D'mA fPapaffa'a caaia:aa;p Pa: aaa 1 qooo oopsia-^d ay capasPaa ot pafP-D aopf aaai <a'b::PPe paaomia -PfaA of 
baa 3 UP snaasn, ids f^oaf BPOf? a-fa::'! arid ff;a -iafiiaoaaaf;; PAa'- v : sfaba waaa.- PapfSfed wkb Hiabifi. « bsavb dasivob 
a 1 rapioa i:on-;;;;ooa ^bA kb aba;vao PDii paoa Paaa * SUL. aaaa; and ;ba BPO'f " - a-xi a B ■■ kb band 
befivad f ;ba aapfassfon aeaio; pHUPD ; o ocaPfisaa io P;a abava 1 2 .6 kb band ^ iha 3PP1 . were absefvati. 



X*C Aa 4B hc-i-rs fa fha YM ou;;Pa:a; f aivfap aabbaaof i:;s fba sais afibaaa aoaiao {Saka;. Y si ai. 099'!.} J Ciaf-. 
MicfOP-ioi A23. 3f:'Aa-33Sp Pbai fba.fA was axfaafiab ay iSOBiPN ffaanfaacffa'ab by Niban Gana K K ■ ana annaad . ; ;, : op 
SiOMAG snRPiA paabcaisoa k:i p-nanapacbaad by bajfSaaPva Disgf-osbcs;?. TPs panted fsaRNA was- s«&i8ot«i to « 
11 Mj - ;boc!;apPoaa;fa yaabaifitng 20 fa;VP fUGPS aaP;sr, 1 aaba B.DTA. 2 2 \ foff-afffffiffe;. a: -a a ;: o piibtsd 
onto )t - nylon nwnbfane. fn - ssaae aoadff^aa as aaa Soafbofa Pybobiaailon Poscffaad fa £>;a;Taba '■■ . Pyb;fbia;p:on 
i.va-5 caa ; ibd OlP. : - " v , n a a V 

pSKPD. 

As shown sn Fte a sanaa aapfasafan 0; if:a bipi ; pans was aasa;vacf m \ 3PPi siraia ^ was ifaaaba-abb 

% 3k < [ v . 3 1 - Mi it 
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8P017 strain 

Tha stem *\c s Pactpna: sPa:ap < ■* c;R \m$$ as N < pnedinni cantasninp pppthapoi as t > a c«;bon sopppp 
a! 30° 0 -i 43 - and ■> ;pp „ aenviiy in ins haR ana: "> - ^ m Tha mk-o, catR - - =\ > - 
in SO V paxppsPsna: phosphate t«, f pH 7.5. and aanRonod aspj a 2 pa Eposr-dorf tubs, to which was x'< an 

tea Six \kr.&&. TPs dinnnpnad ;a:ass v>naa canaRjgad ai 4 :: C a; ;6 000 x a P:r 5 nan/inn and than fPa sn:Jya;aPc *s<PhRy 
ai \ i f 1 

The i v--., ^ - a > PRO aciaRy wan ; ;aa;ao cat as accoKtenca win tas n-:a!PaO o! Miiipon > ai 14 <■ -<~ V 
n5 A i {1934; heahods Oaayaaa i07 SRlRpRt Taps, oae no of Phe Ripi a-aoaar; naxhne onpRnrn; -x - ^ i ? 
phosiphsiii! buttsa pH / 5. SOO no of sao-nAPpd Rfesnsp and O.Ot nM of ditPRtnnOtoa Ahof nan raaoPc-o mixture was 
wnl^', I i- . oa^o a - . - < o a t - ~ ^ ^ot(J 




spina O'san iPa SPOT? naan aanRpn-naa -,vPP sha ARP anna iOonn a; ;ha BUL Roan psnxs an iha hpa: ay a tappx c! P 
Of nx>;a. 



j Strain 


BUL 


BPOI7 


BFP ■ 


an 


<0.1* 


<0. 1* 





14 The levels of 80L and BP017 ware below the detection 



;4y Secretory n:aaaxix:a ;a toe AP:a 

■he caRxn apxO R -Pa BP Ft eatoa noeaxsx ax; aon ins? ARP anas:- ax; ;ha PCRi pane nasnPeP a aasanxn; sP 0.024 
Una; ; a aa hcarc aPar edt;pn;;on ;n toe PtosR to sprxr, in ahaa axi ARP pana may ;.<as;; anasasnnsi. Pia ARa aaisvity ;n 
ina cs.enas iiqaa; saaaaea a rnaxisTsna: ;a 0 DOS U/aa a! 04 Posns afaj: cianvapon *PRj >--.o ARP aanysty was oPaatvad 
a tha caRa-a n o! ;hs a < - ,; :s< x; ;js ;aa a 0 sp ' - , ; asveaied a- ; j;; by noaxpa;aning ;ha POPi > - and 
;hc ARP pann ihci aais-jaa- iecanipcj of ARP isxaaasad ny apas ; ; ;0 ; .o«i 

TPa p;asa;it -aaaOa-a ansOn :■ pananaa Pn aanars ;ne p"a -prsaa ai ;h.y :;;ra.ia at aasPpaae-npPa yaaa: ana ta -abialn 
;na FDi anaysan; ny a:aaaaa;np sand ansa; ; n -aap; auanatsaa n-aag «ad sPasa a; aa;;ayP.Ropnin yaann ni;s-p )f a-a;of;p ay 
aoexpaaaaaa s.aid pana aaa ina pnaa a; -;na Psaarao saennanay paan-ia :n <an anaia a! n-ninyiop-apiac yaap- ii ppsa^s 

Ncaa pas lavasa^ian saOands a> ranaaaa ->r saanniaa Raaa of :hp nsan-aasiaa nnqs.nnaea pad psoaan nnansa-sen of 
3f O 2» ' ' v a ' J <s - 

tha aaRiy fa naiapna ia::r;;:;n;;!vaxans:sapa >n! nnasa;; s Ptassiiista Panda arid Rcahan in tha SB. 

I '-o a iiss sp; vsciora pentpirsina anah i-antataa ;;a:;d!hpd seqnpnnas -a tras- ; a;oan so pp to i f a«c 
caivd padis a.paaip paRssaa;? t s) p opsin 



sa 



S 



SEQUENCE LISTING 

SEQ 10 Nc ; 1 

Sequence length; 2030 

Sequence type; nucleic acid 

Strandedness x double 

Topology c linear 

Molecule rypei genomic ON A 

Hypothetical.; No 



Strain: S2 

Sequence descr i.pt 1 .on; 

ACAGCCCTCT CCACTCACTC ATTATTCAT6 CAGTATCTCC TCCAAGGTTG TGAACAATTT 
CACTCACTTG CCTTGCTm CCATCXACXCA ATCGTTTCA TTTACTCCTG TATCA.TTCCA 
CCATTTCATC. ACTTTTTCAT A T C f A C TA AC T AAATGTCTA AGCAACG.ATA ATCT'fTCAGC 
AGATTCGCTC TTCTT'i'GATT CAATTGATCCT TTCATAGAC AGATCACTGA CACCTAAATA 
CTTACATAGA TATaTATATA TATaTATGTaA ATTTACTTT CSTCATTACT CAATTOATTC 
CATTTaATAC ATTCATAGTA TAATaTATTGA CTTAAATAT ATTTACATAT ACACATAACA 
TXT AAA ATG AAG XTA ACT AAT ?TC AAA CTT ATT SCO ACA ATT CTT QCt 
Met Lys L«u Xhr As?; Phf Lys Vr.l J la Ala the lie Leu Ala 



GAT TCC OCT GIT GTT AAA TTA ACT GOT GAT TCA TTG CAA TCA TTG ATG 
Asp 5<;s: AOs v'si Vsi Lys Lew Thr Axa Asp S*r Ph«> Cio S«* f'hf? Hst 



■AA GAA MT CCA TTA CTC TTA GGT GAA TTT TTT GGT CCT TOG XG'f GGT 
.ys. Gin A s n Pro Le;; Vai lsn; Ah Giu Ffce Fhe Ala Pro Tt:p Cys Qly 



TGT AAA AG A TTG GGT CCT GAA TTT GAA GTT GGT GCT GAT AM TTA 
Cys Oys; Arg Lew Qly fro C.!« Phe Gin Vai Ala Ala Asp Lys L«« 



CAA ATT OA; rGV ACT CAA CA 



CAT TTA TC-T TGT TCT TAT GGT ATT MA GOT TAC CCA ACT TTA AAA QT£ 
Asp Cys S-?f Ty; Cly I|g Sly t>.ii Piu ■ Tiu: Lsu Lys v«: 



TTT AC A GOT TAC GAA A A r GAA CCT TCT CAT TAG TCT TCT CAA > 



;?r Ass tie G.l 



> Tar He lys Gia : 



CAT CCT CTC TTT ATT CAA GTC TTA CCA AAA TGT TCT AAA TCT •; 
As:> Ho Vai Phi; II? Gin Val l*u Pro Lys G L y ; >v ,y< Ssr < 



AAA TCA ACT T'TC 



' CAA A.TC GGT ACT 



TAC TCT TTT ATT TCA AG; 
Tyr S<? r Fhe lis Tsr Th; 



Thr CU Phi; Ssr S«.-v Ly> Ty 
200 255 



, AAA CCT ATT AAA AAA TCA TAT ACT CCA TCT TAT ATT CTC TTT AAA 

i lys Ciy Off Ly« tyss Ser Asp Thr Pro Ssr Tyr He Ceo Fh« An> 

210 215 220 

V i > " v » ' ' A , xT' T> ( >;i C\T , t 

' Glu G !.u Lea Ssr Asp Ah Ssr lis? Tyr Lys Ph« Asp Gia Ha 



CAT TTA ATC CAA TTC TTA AAC CTT CAA TCA AAA CCT 
His; Leu l ie Clu Che Lsa Aso Vsi. Slu Ser i > : : Pro 
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, TAT AA'T OAA AT; 



1 CAT GCC ATC ACT AAA ' 
Asp Ala lie Sex Lyn I 



. , ;TT ggt tta ,„ ac GCf , 

■ Vs.! fii.y U-is Asp Ala J 

TO:; 1 

- A TO AA6 GAA GAA T'i'C C 

Hst Glu Ghi Phs I 

TTA AAA TAC OCT ATC 1 

. L«ti J»ys Tyt 01? lis S 
340 



: Ai.a i 
: AAA ; 



■ CTT ' 



ACT CAT AGA GOT AAA i 
5 Thr His Arg. Giy Cys \ 

300 

f GCT TTA CAC OCT AA.G 
" y ;.f;u rsi's Aia hfS 

ns 

: GCT ATT CAC GAT TTA < 
; AjUt no His Asp L<M.! i 
330 

.' AAA CCA TTA GAT AAT f 
; Lys Pro Leu Asp ASR I 



AAT 
Asr; 



Leu lis Pre Lys ?h;? Vad ( 

3SS 

ATC ATI AAA TCA GAA CCA 

TM It* ty$ Ssx Ghs .?;:« 1 

370 

CAT TTA CTt. GCT AAA GAA C 

His U;« Vai G;y j.,ys Glo r 



> CAA ACT CM CAT TCT CCA CTT TAC 

> 01 « Tin: Sin Asp 5<M' ?Tr> V;=d Tys: 



: TTA CTT AAA TAT TAC ( 
Uu mi Lys Tvr ryr / 



CAT / 
Asp i 
390 
CCA 1 



V ATT ATT ACC TCT CAT AAA GAT 
: lis Lie in; Cs?r Asp Lyr, A:;;; 



5 TCT CCT CAC TCT AAA AAA TTA 
: Cy* Sly His Cyv Lys Lys !,*>« 



GCT CCA CTC TTT CAA CAA 

Ai* Pro Vsi Phe Glu Glu 

43 S Ago 

COT AAA CTC TTA TTA GCT 

Ciy Gys Vai Leu Lsu Ala 

GOT GTT CAC ATT GAA CCT 

Giy Visi Bis iie Chi Giy 
450 



Ceo AlA Ala Vai 7yx Ola £«?>: Vai Ala Pro 

\2% ■■■■ 3 .! 

CAT TTA SAT CAT ACT CAA AAT CAT CTC ACC 

Asp Ls?« Asp' His Thr Chi Ast* A;;p Vai Ths 

-HO Hit 

TAC CCA ACT ATC CTC TTA TAC CCA GCC GAT 

Tyr Fro thi lie V«L Lso Tyr fro Ala Asp 

455 460 
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bp q mm A2 



' AAA GAA AAA GAT 'I'CA ICO GO- 



AAA AAA GAA GAT GAT TOT GCT GOT GAT 
Giu hyn Giu Asp Asp Ais AU Asp 



' GA7' 



"AAAA? AAtAAAAAAA A 



Topology; linear 
Xol&cv,h\- type; peptide 
Sequence descri pt. 1 or- ; 
Lys Asp Glu Leu 
SEO ID Nat 3 
Sequence length; 4 
Sequence type: arc i no acid 
Topology; Linear- 
Molecule type; peptide 
Sequence description ; 
His Asp 6.1 i) ti&u 
SEQ ID He: 4 
Sequence length; 4 
Sequence type; amine acid 
Topology; linear 
HoieeioH type; peg! i I 
$ eg; • r \ c c a e - c > i p t i o ■ : ; 
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Cys Giy His Cys 

s;-;q .10 ndj 5 

Se-} -v length: 7 
Sequence type-. 3i; ; .i:;o •: . ixi 
T::;p* loqy ■ 1 inea;: 

$ 5 ^ » N * N J. t - V O 

Seq ..-fire >•:■ d e s c r i p t i on ; 

Pro Trp Cys giy His; Cys Lye 

Sequence length: 7 
Sequence type; am no acid 
Topology; linear 
MoS <jcu ie t.} pe; pep* iti* 
Sequence ti® script ion; 
fyj: Ala Pro Trp Cys CUy His 
S 

Sequence type; nucleic acid 
Topology; linear 
Molecule typssj 
Sequ «nce cl«s s c r i p t i o n s 
CCGGAATTCC CWTGGtGTYGG WCAYTGYAA 
SEQ ID No: 8 
Sequence lengtlu 28 
Sequen: e type; nut leie acid 
Topology; liih.c 
Molecule type; 
en e > 

CGCGGATCCT GWCCRCACCA WGGDGCr:T 
SEQ l f 0 Hot 3 
Sequence length: 4 
Sequence type; sssino acid 

Molecule type; peptides. 
Sequence description ; 
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Molecule type; chemical systr.het.xc DN& 
Sequence descr i. pt.Uj.rs : 

SEQ ID No; U 
Sequence length; 38 
Sequence type; nucleic acid 
Topology: linear 

Molecule type; c heroic?. I synthetic DMA 
ATAAGAATGC GCCCGCTTAT AATTCATCAC GAACATCA 



AS 
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APPLICANT: 
(ftj t!AKE : S»ir.-v. -.>!-.■>- Li.rai.Md 

fB) STHSSTs i-40, Do 3 im&hassa •>•:.. .-m* Kifc*~ku, Osaka -sfcjt. 



{ i i > " > s -\ - , <- <■ etc* c> •< 

fro* s\\ 01 n« thy Atrophic' yessst 

<;.:.',-; o t *sad.«£. 

itsi HS!D IO"H TICi'S; sicppv disk 
{$> COH^yTSR; I8K ?<: e»s\patU>i« 

{*) softwsss; fstsstia s«i«as« #1.0, Version #1«2S f£K>} 

{v; CUTEST AMMCMUm mrk: 

APPLICATION ^ISMSKH: £P V?30&6>i. I 
{•/,< ; FPTOP AP^LIC&TTON DATS: 

{a: appx n vr >;•; \ <■ ?.s ? h 2 -7 

{8} FILING DATE: 04-SSP- 1 



(A) l.Sfj<5TH ; 2030 bass« psi 



IS 



(&) .GSSA-T's S2 



;«i g£gg?:ggs gst:gg:. L'TIOg- : s;:;- ::: r;c-; i: 

_ v. ilCAC'ICACTC ATiAiTCATC i. >< ^ , o TCCAAGCTTG 3 H^V J, 

-•>-•>•,.< ggttgcttta < > atggtitca tttacigcts tatcattsca 

agattcggtc ttctr'pgatt caat7gatcgt tkg-.tagac agatcactga oaog-taaata 



XCT TTA AGA GTT ST? AGA GG? GAT GAG CfiT GG? CCC ALT GCA TO? CCA 

Cys T !:'•'.' v'.-i). Vhl Arc; Alii Asp Asp G ly Gl.y Alii lie Sis Ser Txo 

3S 29 2S 30 

OA? :;GG OCT Ctf GTT AAA TTA ACT GCT GAT ?CA TTC GAft TCA TTC A7G 

Asp; S>.<r Aii* V, i V-si leys- Tbr Ai* As;.* Ser ?n» f5J<J Ser Mm* Msj" 

■}<:■ 40 4S 

ASA <SSA AST CCA ?!A «TC S?A OCT GAS IT? CTt OCT CCT TGG fS? GST 

Lys Giu A»r> ?r* i-vns Val &ia Olu 5=>h« ?h« Ala ?ro Trp Cys Giy 

50 SS 50 

CAT ?G? AAA ACA TTC OS'S CCS GAR TTS CM ST? OCT OCT SAT AAA TTA 

His Cys Lys hv<i hvsi Giy fto 8l« S-h« Sir. V&\ Aia AU Asp i.ys t*» 
si. ,?q ? s 

G'iT GAA AAA GAT ATT Mh TTA. GCT CAR ATS OAT TGT ACS 3 A A SAA AAA 

vsi gg.j ;, y; ; Ass Gg: Arg Leu AGs Gin Asp Cy-s TGr Ciu Civ. Lye 

88 30 

CAT TTA TO? TCT GCT TAT GCT ATT AAA GCT SAC CCA ACT TTA AAA STC 

Asp fiy* Ser Sat: Jyr Civ lie i.ys Cly Tyr Fro Ti;r Geu Gys Vol 
$5s ISO 105 116 

TTT ASA GST TAG OA* SAT OAA CCS TOT SAT TAT OCT SOT CAA AGA AC? 

Phs? Art- Sly Tyr SH; As« cAg frc s*r <Vg> Tyr A.U civ G.ssi Arg Thr 

ut iM .US 

•SC& GAT TCA JsTC AT? TOT TAT ATC CST AAA PSA TCA AG<- CSA CST GTC 

Asp Tis Ug Ssr Ty; Hg!. V-Gs. Ly& G : ;*. Ssr Tr.G Pro PrG Tsi 

lac ns im 

VC G A'i'C G S T CAt GAT GTC TCA GAT ATS GAA GAT AGA ATT AAA CAA TCA 

8<sr TlG- Vsi Asp Asp Ggg ;■■::>- Asp ii-s G.U; A;<p TGr ii<s !.ys C.Us Sec 

iSS 150 1S5 

Sm CA < "T < C < V>A < S AAA 'TCT GTS 



IS 



• 1.:..; lis Ci<: Phe be-; 



x/v aac at: gaa rt.A aaa < 

i <iXu Ser Ays 3 



i at;; sa? xcr TCT 



Tyt- >tev iU<: Mt>: 



? AAT GAA ATC TCT GAA AAA c 



gtg tct cat ccc atc act asa tta gct aaa act cat aca sgt ; 
V&l Ser Asp Ma XI®. S-sr £y« ieu Ais Lyss His Ai« cASy 1 



' AAA A TO SAG GAA GAA TTC CAT 



IU> Asa s 
ACT GAS ' 



;TT TTC ACT ATT CAC CAT 
.BU A;,A Aj.3 TIG GAG SKp 



> AAA TAG GGT A.TC TAG CAA GAT AAA GCA TTA GAT AAT AAA .HIS 
; Asp Lys 'Tf; AA;; Asp As* Ays 



Civ! Loa Lya Tyr Gly ils Ger t 



TEA ATT CCA AAA TTC GTT GAA GAT 
Leu lie i'.co Ly s i'he \A?a Siu Aap 



TTC CAT GGT CAT; AAA TTA 
Ahe V;sA ft: A CACy Ly* Lsu 



GAA GCA 5.454 



Ti A GTT GGT AAA GAA GAT GAT AAA ATT ATT ACA 



ACT CCA CTC TIT GAA CAS 'IT A GC'T SCI ACT TAT AAA TCA G?'.f ACT CCA TAS& 

kiss. Pro VAi Aaa GH; CIa L« ; j Ais A i. a vsi Tyr Oly :>or V:a A.U Pro 

415 420 42S 430 

CAT AAA ATA 'AAA TT& OCT CAT TTh GAT CAT ACT GAA A. AT GAT GTC AT'.: 1704 

Giy Lys Viii Leu Al:> Asp Asa Asp His Thr Ola Asa Asp Vai Thr 

425. 440 445 

GAT GAT CAT ATT AAA ACT TAG CCA ACT ATC OTA ACTA TAG CCA OCC GAT i ?5i ! 

CAT Kf. GAA CCA ATT ATT AAA GAA CATS: AAC ACA TcT TTT AAA 'ACT T'.i ' ISAO 

Sly At •- trv,\ Pro Vol Axi Tyr GH< iHy A>vn A.o'.i SAvr AAe 6 Hi Ser Phs 



ICC CAT TAG ATT AAA OAA AAA GAT AAA TCA v CAT GAT ACT AAA CCA T8-S8 

S&i- Asp AAA- lie Lya CXa Ly^i Giy Ss.Tr A«r: G-y A*.; Asp AS.s As?* A.ls 

S 485 

it.A AAA AAA <:CT TAG CCA GAA GAS. GC'f ACT GAA CAT CAT CCA CT~ CM .5 ASA 

U»i i-ys GiA Pre Tyr Arc Ql'x Gici Giy TA.v GHs Giy 3 'Us A :*. A VA: Asp 

4S5 SCO SOS SiO 

CCA AAA TCA STT GAT GAT OCT GAA AAA «AA G?iT CAT TAT OCT OCT CAT .5944 

CHi AAA Vai Giy Asp A..* 5i« Ays G.H; Asp Asp Ass; A.cs Ais Asp 
S.SS 520 525 

C-TT CGI CAT GAA T'i.A TAAACAAATA CAACTA.ATTA TAAAT'.iGAT'i AAA 'AATCTT .H>3»9 

S3© 531 

A 20,50 



;:<) JAA AAAAAT 1 G A ?'GA SAG -A AG: T: 

■ , v 

(A; LSSGTK: 4 ai;xxv) -sr U3s 

Hit T"s?S. assise scid 

CD; TOPOLOGY : ii»*ar 

f.Uj TAX. AC A AS AAAS: psptirfe 

AATAAGACA AGACAJ AT AAA ; TAG 1G AC: 2: 

{2 } x AAOAGAT AOS AAA SSQ AG AC; '.A 



•S) txps; smina sci* 

iOy TQ?GLOST; linear 
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{:.;; ^USOOL?. TYPE; papfj.de 
{2} ISFORKr.T.i'OH FOR SK$ iO SO; 4; 

■ ii m; ?.u e bap.* k'k;.3 cs 

;A? UUSCTHs 4 ;h?vx no acids 
;s? :m>£: sssisia acid 

MOLSiXlLiS T'il'ts peptide 
{ xi} :>KvUS.N'CS DEPORTATION : SBQ ID SO: 4: 
Cys G'iy His; Cys 



(S) Ti'P£? aislncj acid 
;0; TOPOLOGi? linear 



tl<X*l SSQ iC< SO: 5: 
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Tyj A 1 « Pro Tsrp Cys Oly His 
5 

;8} tY?£: nucleic acid 

(.?;.; sog:;ENC£ ssscsi pts ON'; asg ID 7: 
;xg<:;»attcc ew?c::-?;;?Ycc sc«ytc;vaa 



ii) INTGRn;A?-ON FOR ID SO; 8: 



;3j TCfOlOOYs 1 i«*as" 



i i } 
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mo:u?cops "di'S: - fo;ele-:.o ^ s cPoiouns. i 

x i v - V i ( 



OS i. A fliOiS:!;) PiiOv-OO ;':<X:S 0 Sp0:0 «: tr;i;-:hy:C-t : OpniO V^«:x \0?OCh OOf, i: GtO\'3V C.fe;A'!p«; iiiOOii;; O&iS OClivAv hiiVk-.Q !AO 
aCiCi SQpO^OCO , lOr^h SoG ID s , Or . ?0 > , .*-;-};O0 ?:C:ii 50pi : OOCt: n bf:00 WOOAOO 



viS X A pro!«;r : <fe?ivoc; fro?rt ;s ;.Poo': of rosAp-foAopPio yeoA wfHoh A::s ;o« ooosi;;vfi;; o:p:or : of A--;- a.ciiv;; firiii.?; for 
proteip oa.uaAj i;,on-*ra;«> ooopjojosp Cy jAi A hi is AV Y ;> AA-0 iD No 4; ana so ;>noopAs;ro': ftAoAarn rmso-ton 
iiposi i^q;jy;':CO ccoooniooo Aig-Asp-GiU'Lou ;S£G No 9). ;soo' whxA * proA;;o oisoAAs ;:ioow«.aio iscA/A/ 

3. A cpsno f!nf,op=o.c ; is p : -oAo< sex.OfAop fc oAPo ; 1 or p 

4 " ""If i 

S, A yec-of oompowno qo:>:i accoppsog to olsw 3 o; 4 
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n o! rrssthyiottopfe yea;;; is Cs 



■a •;;;:v;io;p- : j : n; ;: ; ;>:yx;;;r.g :o •nf-y ooo of -Mrr* 6 ;<:■ B. <-rxi toon recovering ine p;o;o;n !fw; ;hs oo^sse 

> Arnoicod ky. orcxieeino opcooxfeora ex-xvio oocxOed by a ixxxciocxox -jiaxivroi oerx x;xx; rooirxxlcorooxxx 
enuring a ttansfomwtt eosraawJomwid with a vector according to c&iro 5 ma & vector having « } < i < > 

-ut > gens and ioox focovsbng an expression sxooxc; loe Ootexiogoee si- ecuna; grsne. x vcr. x ine , i' r 
or ;;-.£.■ oxxx ircsn ;rw; ceXxa. 
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PDi 

EFF1 strain 
BPOI? straij 
BUL strain 



Fig. 8 

o:BUL 
□ -BPOT? 



0.25- 




Culturing tim (hours) 
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